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The tank shown in Fig. 1 represents a cylindrical water tank with a central cylindrical shaft. Concrete 


compressive strength is 40 MPa. The reinforcement steel is 400/600. It is required to conduct a 
comprehensive structural analysis and design of the shown tank and develop full structural drawings 


with reinforcement details. Assume any missing data. 
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Problem 2 


The underground tank shown in Fig. 1 represents a two-vent 8x8x5 т rectangular tank of a water station. 
Concrete compressive strength is 40 MPa. The reinforcement steel is 400/600. It is required to conduct 
a comprehensive structural analysis and design of the shown tank for all possible cases of loading and 
develop full structural drawings with reinforcement details. Assume any missing data. 
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Problem 3 


The shown 7x9x6 m rectangular tank represents a water station tank that is partially submerged 
underground. The tank has a top facility room with an RC roof covering and 8 perimeter columns 
uniformly distributed. Concrete compressive strength is 40 MPa. The reinforcement steel is 400/600. 
Soil bearing capacity is 18 kN/m? and active soil pressure coeff. is 0.33. Surface surcharge is 5 kN/m? 
while live loads are 1 kN/m? and 3 EN/m" for the roof and facility room, respectively. It is required to: 


1. 
2. 
3. 
4. 


5. 
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Propose the structural system for the top RC roof covering (no design required) 

Propose full concrete dimensions of the tank. 

Take two vertical sections of the tanks in the two orthogonal directions showing loads, load 
distribution and boundary conditions for all possible cases of loading. 

Take one horizontal section of the tank showing loads, load distribution and boundary 
conditions for all possible cases of loading. 

Analyze the given vertical sectional elevation in the figure for internal forces of the tank for the 
case of repair. 

Analyze for internal forces the horizontal section for the case of tank testing. 

Check soil stresses and uplift forces for the most critical cases. 

Design the most critical water-side section in the vertical sectional elevation. 

Design the most critical air-side section in the horizontal tank section. 


. Develop full structural drawings with reinforcement details sketches for the given vertical 


section and the horizontal section. 
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Problem 4 

The shown rectangular tank has 5 meter breadth and it represents a water station tank that is partially 
submerged underground. The shown load case is to be modeled on SAP2000. The tank has a top facility 
room with an RC roof covering. Concrete compressive strength is 40 MPa. Surface surcharge is 10 
kN/m? while live loads are 3 КМ/ш for the roof. It is required to: 


. Propose the structural system for the top RC roof covering (no design required) 
. Propose full concrete dimensions of the tank. 

. Prepare a numerical model for the tank on SAP2000. 

Determine using your model all internal forces in the tank under given loads. 
Determine soil pressure under the tank. 

. Check tank uplift. 
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Sectional Elevation 
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Problem 5 


The shown 10x10 m square footprint elevated tank has a total height of 8 meters. The tank includes a 
central empty square shaft that occupies 3x3 meter footprint and extending over the tank full height. 
Possible column locations are as shown in figure, however, the choice of the number and locations of 
columns is yours. Concrete compressive strength is 40 MPa. The reinforcement steel is 400/600. It is 
required to: 


1. 
2. 
3. 


4. 
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Propose suitable column layout. Be careful as your column choice affects solution strategy. 
Propose full concrete dimensions of the tank. 

Take the necessary number of vertical sections of the tanks showing loads, load distribution 
and boundary conditions for all possible cases of loading. 

Take the necessary number of horizontal sections of the tank showing loads, load distribution 
and boundary conditions for all possible cases of loading. 

Analyze the vertical and horizontal sections you took for all internal forces of the tank. 
Design the most critical water-side section in the vertical sections. 

Design the most critical air-side section in the horizontal tank sections. 

Develop full structural drawing with reinforcement details sketches for the given vertical 
section and the horizontal section. 
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